Summary. The pre-penetration contact interactions between eggs and spermatozoa of the golden hamster were studied in vitro. The spermatozoa arrive at the surface of the egg and become loosely associated with the egg (`attachment').`Binding', the species-specific tight association between gametes, occurs in two steps. The first (B1) occurs within 2 to 3 min after the spermatozoa and eggs are mixed and is rapidly terminated. By contrast, binding to the isolated zona pellucida is not terminated. Termination must therefore involve a factor originating from the vitellus or perivitelline space. Experiments with the synthetic trypsin inhibitor, p-aminobenzamidine (pABA), suggest that termination involves a protease, since B1 was enhanced when eggs were exposed to the inhibitor during the B1 phase. Following the termination of B1, in the normal interaction, the spermatozoa remain attached and apparently are conditioned through the action of the vitelline factor to bind a second time. This binding (B2) occurs about 30 min after B1 termination. The B2 process may involve the acrosomal proteinase of the sperm head, since B2 was inhibited by treating spermatozoa with pABA. In contrast to the B2 site, B1 and binding to isolated zonae pellucidae were not blocked by pABA treatment of spermatozoa. This suggests that the binding phases, B1 and B2, occur at different sperm sites.
INTRODUCTION
Before penetration of the ovum, hamster spermatozoa become tightly bound to the zona pellucida (Hartmann & Gwatkin, 1971 ). This phenomenon is speciesspecific and the time required for binding is controlled by the vitellus or egg cell proper, since spermatozoa require 30 to 40 min to bind to intact eggs, but need only 10 min to do so when the vitellus is removed (Hartmann, Gwatkin & Hutchison, 1972) . The control is effected through a factor which emanates from the vitellus while the spermatozoa are loosely and non-species specifically associated with the zona pellucida, a condition termed 'attachment' .
In this report, an earlier and transient phase of binding (Bl), analogous to that which occurs to the isolated zona pellucida, is shown to take place 2 to 3 J. F. Hartmann and C. F. Hutchison min after spermatozoa and eggs are mixed. The Bl phase is rapidly terminated, apparently through the action of a factor from the vitellus. The spermatozoa and egg then remain attached for another 30 min, when a second phase of binding (B2) occurs. An abstract of these studies has already appeared .
MATERIALS AND METHODS
As described previously (Gwatkin & Williams, 1970) , epididymal spermatozoa from the golden hamster, Mesocricetus auratus, were collected in Medium 199 (Morgan, Morton & Parker, 1950) , modified to contain sodium pyruvate (30 /ig/ml), crystalline bovine plasma albumin (3 mg/ml) and sodium bicar¬ bonate (2 mg/ml). This medium was designated 199M2 (Gwatkin, Andersen & Hutchison, 1972 (Hartmann & Gwatkin, 1971 
DISCUSSION
The data in this report reveal that the following series of events occur between the spermatozoa and egg of the golden hamster in vitro before penetration of the zona pellucida. The spermatozoa arrive at the surface of the zona pellucida and form a loose species-non-specific union with it ('attachment'). This is followed within 2 to 3 min after the gametes are mixed by a firm species-specific binding (Bl Stambaugh, Brackett & Mastroianni, 1969; Polakoski, Zaneveld & Williams, 1972) . The enzyme has been officially designated 'acrosomal proteinase' (Stambaugh & Buckley, 1972a) . It has been suggested that acrosomal proteinase may aid spermatozoa to penetrate the zona pellucida (Srivastava etal., 1965; Stambaugh & Buckley, 1968 (Braden, Austin & David, 1954) possibly induced by the inhibitor. This was determined by observing that fresh untreated spermatozoa bound readily to washed ova previously exposed for 60 min to inhibitor or inhibitor-treated spermatozoa. A likely reason for the decline is that the /»ABA-sensitive 1-terminating step, which involves the vitelline factor, is incompletely inhibited. (Stefanini, Oura & Zamboni, 1969; Yanagimachi & Noda, 1972; Zamboni, 1971) and further speculation would only add to the controversy.
Evidence from this laboratory has demonstrated that the receptors for spermatozoa on the surface of the zona pellucida are extremely sensitive to trypsin. Subsequently, we showed that the cortical granules of hamster eggs release a trypsin-like enzyme (Gwatkin, Williams, Hartmann & Kniazuk, 1973 (Pikó, 1969) , so it seems unlikely that the vitelline factor comes from the cortical granules. The factor could be located at the surface of the vitellus or in the perivitelline space, not unlike the periplasmic enzymes of bacteria (Wetzel, Spicer, Dvorak & Heppel, 1970) .
